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IIpoAoyoc 


Aev eivalt SVOKOAO Va TIAPATHPNOEL AKOUN KAL EvaAG LWETPLOG YVWOTNS TNS 
BuCavtivys Movoikis ott Staopol LOVOLKOL Kal YONWSHLES EKTEAOVV LE SLACPOPETLKO 
TpOTIO TOAAM StaotHWAaTa tHSs Bu Cavtiwys Movoikys. Tia tapadetyya, ovyva 
OVYXEOVTAL TA SLAGTHUATA Tov SEUTEPOU HYOV LE AUTA TOV TAaylov SEUTEPOV KAL 
OAV ATLOTEAEOUA TIDOKUTITEL EVA LELKTO AKOVOLA. E€QAAOV, Ol YPOES - LOLALTEPWS TO 
KALTOV - ATIOTEAOVV ONLELO YAPAKTNPLOTLKWV SLAMOPWV, TLAPOAO TLOV OAA AUTH TA 
SLAOTHUATA EXOUV OPLOOEL OTHV BEwPia THs BuCavtivys Movotxye. Etions, eivat 
AvTMpO OTL GCE OPLOLEVES OXOAES POVOLKS XPNHOWOTIOLOVVTAL Opyava TNS 
EUPWTAIKNS POVOLKNS TPOKElWEVOU va So80vV otTOVG LAOnTES AkKOVOLATA 
SLAOTHUATWV BuCavTivys WovolKys. ‘OAa avtd, O€ GUVSVAGUO HE TO YEYOVOS OTL 
QOKETES TOAUTIAOKES EAWSIKES ypauUEeS TOV TIEepAaUBavouv @MBopPEs Kat 
VEVLKOTEPA AAAOLWOELS TOU LEAOUS ELVaL TIPAyLATL SUVOKOAES, OTABHKAV A~*~OPUN YLa 
THV EKTLOVION TS TAPOVONS EPyaolac. 


Eav TO TlAVO UTOPOVOE va EKTEAEGEL LE aKpiBELA Ta SLAOTHUATA THS 
BuCavtiwyns Movouixnes, 8a ntav Eva oaviko Opyavo yLa THV ANWH AKOVOUATOS THS 
OWOTNS TOVLKOTHTOS TWV POOyywv, KATA THY EKUGBNHON THS LOVOLKTS!. AAA KaTL 
TETOLO SEV LOXVEL KABWS TA TIEPLODOTEPA SLAOTHUATA TOU OUVAVTOULE OTNV 
BuCavtivn pwovotkn Sev vTapYovV oTHV EvopwTaikny. ‘ETol, Wa OKEWN Elval 7 
SNULOUPYLa EVOS TIPOYPAULATOS HE THOTIO AELTOUPYLAS TLAPOLLOLO LE TOU TILAVOU, TO 
oToto 8a AauBavet vt’ OWLV Tov Ta StacTHWATA THS BuUCavtiwns Movoikns Kat Ba 
TLAPAYVEL TOVOUS THS AKPLBOUS O€UTHTOS KAVE PBOyyouv. 


H Ea avtn ylivetat TOaEN WE TO TIPOYpaLUa ByzPlayer, To oTtoOlo agétoTOLEl 
THV OVYXpOVN TEXVOAOYIA, EKLETAAAEVOLEVO THV VUTOAOYLOTLKH TAXUTHTA Ka 
akpiBeta, UE OKOTIO va BonOroEet Tov LABNTH tTHS BuCavtivns Movoins va eaAeyéEr 
KATA TOGO ATIOSISEL OWOTAH - ATIO ATIOWN TOVLKOTHTOS — Ula WEAWSLKT yepauN. To 
QTOTEAEOUA AUTO ETMLTVYXYAVETAL XAPN OTHV EVOWLATWON THS BEWPias HS 
BuGavtivns Movoikns? peoa oTOV KWSLKA TOU TIPOYPALWATOS, WE TPOTIO TOU Ba 
AVAAVBEL OTHV OVVEXELA. 


XTO ONLELO AUTO Eival KAAO va TOVLOBEL TIHWS TO TIPOYPALUA SEV TIPOOPICETAL 
yla EKTEAEONn WEAOUS HE OKOTIO THY aKPOaoN (a@ov SEv KavEL YOON avOpwriivys 
(QWVNS), AAAG LOVO yLa ANWH AKOVOUATOS LE THV OWOTH OVyVOTHTA. EmutAEov, SEv 


1 TIpog atlomuyny TAapEsNnynoewv, SlEVKPLVITW TIWS KAVEVA LOVOLKO Opyavo SEV ANLLOCEL yLaA EKTEAEON 
EKKANOLAOTLKOV HEAOUG, OULMWVA LE TOV XAPAKTHPA THs OpA0SOE0u AATPEVTLKNS LOVOLKNG. 

2 YUYKEKPLUEVG, Oo SEV EXOVV APLOULO HYOLOPIWV TLOV ELVAL AKEPALO TIOAAATIAGOLO TOU EEL 

3 H OBewpia tys Bulavtivyns Movotkys EevownatwOnke oto TpdOypauLa ByzPlayer OmwWs avuty 
opto8nke ato tThv MeyadAn Movouky Ilatpiapyiky Enttpotm to 1881. OAa ta dtaompata, KabwWs Kal 
nN Evepyeta KABE onLAadsOM~wvoOD, ATIOSISOVTAL LE BAON TLS ATTOMPAGELS Tis ETLLTPOTIN. 


EXEL THV SvUVATOTHTA EKTEAEGEWSC TIOAAWV LEALOWOATLKWDV ETLTNOEVOEWV THS 
BuCavtivys Movotkn¢, OTWs ELVAL OL XAPAKTNHPES TLOLOTHTOG?. 


* KK O*K 


Madnuattko - PvoLKo UTOBaAbpo 
APLOVLKEG KULATOLOPQ@ES 


O nXOs, KaTa THY Pvoikn eivat Eva StaunKes KUUA, SHAASH Lia Statapaxy 
TOV SLASISETAL OE EVA EAQOTLKO LEGO” HE THV LOPON TUKVWHATWV KAL APALWUATWV. 
XTMV LOVOLKN) TO LEGO TOU XPNOMOTOLELTAL VLA THV HETASOON TOV oNUATOS (6HnAASN 
TOU HXOV) ATO TOV TIOLTLO ((~WVT] TN HOVOLKO OPyavo) oTov SEKTH (AkPOATH) Eivat oO 
QEPAS, OTOV OTLTOLO TA AKOVOTLKA KUVLATA OSEVOUV HE TAXUTNTA TrEpittov 340 yETpa 
ava SevtEepoOAETItoO. 


ALAMOPETIKA LOUVOLKA OPyava, AKOUN KL AV EKTEAOVV TOV idto MBOyyo, 
SNUWLOUPYOVV SLAMOPETLKA AKOVOLATA®. H TOLKIALA AUTH, TOV AVAMEPETAL KAL WC 
Xpola TOU Opyavov, OMEIAETAL OTO YEYOVOS OTL AOYW SLAP—~OPWV OTHV PVON TOV 
OPpYAVOV KQL OTOV TNOTLO KATAOKEUTS TOU (TL.X. KDOVOTA/EyYoNSa, EVAWa/LETAAALKA 
KATL), KATA THV SLEYEPOT TOV OPYAVOU OTOV OXNLATLOUO TOU NXOV CUVULWETEXYOUV 
TIOAAES APLOVIKES, TEP aTLO THY DELEALwWSN’. XTO TPOYPALLA XPNHOlWoTIOINONKE pLa 
QPWOVLKT, YLA THV ATIAOVOTEVON TWV vTOADYLOUWV KaL yla EEeKaBapn ANnWH 
QKOVOMATOS THS TOVLKOTHTOS, TAPOAO TOU TIEPLOGOTEPES APLOVLKES TIDOOSISOUV 
OLOPMLA OTOV XO. 


ATO Thv okKOTILA TWV Madnuatikwy, Lia APLOVLKT, Elvat LA NULTOVOELSONS 
KULATOLOPMN KAL TA YAPAKTHPLOTLKA TOV THY TIPOGSLOPICovV Elval N ovxXVOTHTA f 
(QAVTLOTOLXEL OTHV OFUTHTA TOV NHxoV, WETPLETAL o€ Hz) Kal To TAATOS A (AVTLOTOLXEL 
OTHV EVTAON TOU HXOV). Eva TETOLO KULA OTOV XPOVO EXEL EELOWON 

y(t) =A: sin(27: f -t) 


4 Ta onuadso~wva tys BuCavtivis Movoixnes, Kabwe kat n Spaon KaG_Evos EF AUTWV TAPOVOLACOVTAL 
AETITOMEPWS, WE THY XPNON OTTLKOAKOVOTIKOV VALKOU (video), oTHV Epyaoia Tov NikoAdovu PaxtiBav 
Ta onuadd@wva tng Bufavtivns Movoikne. 

> O rxos uttopet va 6tadoGEl WE WEYAAN TAXVTNTA OF OTEPER KAL VYPA LEO, EV LE OXETLKA LLIKPOTEPN 
TAXVTNTA KAL O€ AEPLA LEGA. Aev SLASISETAL OTO KEVO. 

6 Tlpomavos, TO t6to0 OUUBALVEL KAL WE THV AVOPOTLVH POvn. ZTO EG, N Pwvr uttopet va BewpnGEt we 
WOVOLKO OPYQvo, HE OA TA YAPAKTNPLOTLKA TOV TA OVVOSEVOVV. 

7 Mia apuoviky Elvat Evac KABAPOS TOVOS OPLOLEVNS OVXVOTHTOS. H BEevEALwWSNS APLOVLKT AVTLOTOLYXEL 
OTOV TOVO HE THV OVXVOTHTA (OFUTHTA) Tou EKTEAOVLEVOU ~POOyyov. 


OmTou t Oo xpOvoc, oe SeutTEpoAETIta. LTOV vTOAOYLOTNH AUTO TO OUVEXES KUL 
SLAKPLTOTIOLELTAL WS EENS: OpiGoupE Ws ovxyvoTHta SetywatoAnWias (sampling rate, 
SRATE) ta dtaxpita dSetyuata tov 8a OTEAVOVTAL ATO THV KAPTA HXoV OTA HxXELa 
ava wovada xpovou (SeutepoAeTtta). TOTE Y TiN TOV N-ooTOU SElyUATOS Elvat 


y(n) = A-sin(2n- f- =) 


XTMV Tapauetpo SRATE avaGetovupe TOAD VWNAES TUES, VLA Va UNV YLVETAL OUTE 
KAT’ EAAXLOTO AVTIANHTTH avtTy yn Stakpitottoinon ato to avOpwrtvo avti. Xto 
TIpOypaywwa ByzPlayer n tin THs SRATE etvat 44.1kHz 8. 


Aqgov vrodAoyto8et n Tiny y(n), KBavtigetat, SnAaSYH OTPOVYYVAOTIOLELTAL OTOV 
TIAN OLEOTENO AKEPALO, SLASLKAGLA TOV TIPAKTIKA SEV AAAOLWVEL TO AKOVOLA, KABWC 
TO TAATOS AAUBAVEL TILES THS TAEEWS TOU 10,000. 


Metatponn KAivakos nXYOLMOpiwv CE KAiMLAKA OUXVOTHTWV 


Me Baon ta dte8vyn TPOTUTIA, N OVYVOTHTA TOV AVTLOTOLYEL OTOV PBOyyo LA 
(A4) ths evpwmaikns povoikns elvat 440Hz. Pia tumikovsg Kat WOvov AOyous 
Op(COULE AUTHV THV OVXYVOTHTA WS GVYVOTHTA ava~opas tov PBOyyou Ke ty¢ WEONS 
KAiWAKOS THS BUCavtivrjs Movoikns?. 


Ettions, €lval yvwotdo OTL yla va aveBovue uta oKTaBa Tdavw ato 
OTLOLOVSNTIOTE (POOYYO, TIPETIEL VA SUTAAOLAGOVUE THV OULXVOTHTA Tov. AUTO, OTHV 
yAwood Twv Mabnuatikwv TEPLYPAMETAL EVKOAA KAL HE GAGNVELA WS ENS: 
KALLAKA TWV SLAGTHUATWV (GCE NXOWOPLA, TOVOUG, OKTABES KATL.) OXETICETAL WE THV 
KALULAKA TWV GOUXVOTHTWV LE EKDETLKO TPOTIO. ANAASN, av VEAauUE va aveBovLE LLA 
OKTaBa TaVW, Ba TrOAAaTIAGOLACapE ETL 2° av BEAQUE va KaTEBoULE La OKTABAa 
KAT, Ba Statipovoaue Sia 2° av GEAQuUE va aveBoULE LLON OKTABA TAVW (SHAASH 3 
Tovouc), Ba TOAAaTIAAOLAZapE eri V2 = 21/2 KAm. EtoL, av WEAoULE ATO TOV POdyyo 
Ke va aveBovue uw nyovdpta Tavw, Oa TOAAATIAAOLAZapE ett 24/72 mv ovyvotTnta 
tou Ke!9, Yuvett@sc, av BEWPTNOOVUE THV KALWLAKA TWV NXOLOPLOV LL, Kat BETAUE =O 
otov pOoyyo Ke, n ovxvotnta ftuxovtos p8oyyou Sivetat amo tov tuTto!! 

f(M) = fo 272 


OTLOU fo N OVXYVOTHTA Avapopas Tov aTLOSiSOUE OTOV ~POOyyo Ke. 


8 Tyv (OLA TLUN XPNOLMLOTLOLOVV KL OL TIEPLOOOTEPES WHMLAKES EPAPLOYES ETIESEPYAOLAS NXOV. 

9 AleVvKPLVIGOUUE OTL O OPLOWOS AUTOS YiVETAL VLA TUTILKOTHTA, xwpis va ovyxyeovuE Ta dvo 
SLAMOPETLKA E16N LOVOLKNS — GAAWOTE OTO TIPOYPAUUWA O XYPHOTIS EXEL THV SUVATOTHTA va AAAGEEL 
THV OVXYVOTHTA ava~PopAas KATA BOVANON. 

10 Av “ apvytikos, SnAady av GEAOUVUE va KaTEBovLE |u| NYOWOPLA, O TUTIOS EEAKOAOVOEL Va LOXVEL, 
apov otTav ToAAaTAaoLKouLE ett 24/72, d6ttov U<0, elvat cav va Statpovpe Sic 2!#!/72, 

11K, A. AAefottovAov, Mnyavikn - Akovotikn, EKdoots 40 uEta 401 oynuatwv, AOynvat 1960, osA. 346. 


Oso TApadsetyua ETLAEYOULE THV MUOLKY SlaTovikKyH SlaTTAGWV KAILAKaA TOU 
TAaytov Tetaptov pe StactHWaTa of nxouopta 12, 10, 8, 12, 12, 10, 8. Av fo=440Hz, 


TIPOKUTITOUV: 

®8oyyocs Ny Ila Bou Ta At Ke ZO)" Ny’ 
SidoTH La 12 10 8 12 12 10 8 

u -54 -42 -32 -24 -12 0 10 18 
fy), Hz | 262 294 323 349 392 440 484 523 


ETOL, OTAV O xpNOTIS Sivel EVTOANH OTO TIPOYPaLUA ByzPlayer va EKTEAECEL 
Evav Mboyyo, TO TpOypauWA vTOAOYICEL THY OVXYVOTHTA!* TOU AVTLOTOLXEL OTOV 
(BOVYO AUTO KAL OTEAVEL OTHV KAPTA NXOV TOV UTOAOYLOTH THV SLAKPLTOTIOLNLEVY 
NULTOVOELON KULATOLOPE)H TNS. ETELTA, | KAPTA HXOV TAPAYVEL KULATA TAGEWS THC 
(SLAG LOPMNS, TA OTOLA WETATPETIOVTAL OE AKOVOTLKA KULATA OTA HxEla. Kata tThv 
StASLKAOLA AUTY N OVXYVOTHTA TOU YOU SEV AAAOLWVETAL’ TAPALEVEL OTTWS AKPLBWS 
UTIOAOYVLOTHKE ATO TO TIPOYPAUWA, HE ATIOTEAEOUA VA EKTEAOVVTAL GOWOTH Ta 
NXNTUKA StaAoTHUATA. 


12 YHWELWVOVHE OTL TLC OUXVOTNHTES TLIC OTPOYYUVAOTIOLOVHE OTOV TIANOLEOTEPO AKEPALO YLa 
uTIOAOyloTtiKoUs AOyous. AUTO ETILPEPEL EVA OPAAUA OTHV aTIdSO0OH THS GOWOTT|S OUXVOTHTOS THS 
TaEEWS TOV 0.5Hz To TOAV, TO OTIOLO OTLG XAUNAES OVXVOTHTES (~100HZz) avtlotolyet O€ LLOO 
NXOUWOPLO TO TOAD, EVW OTIS UNAES OVYVOTHTES (~1000HZz) avtiotoLyel GE WOALS Eva ELKOOTO TOU 
NXOLOPLOV . OL ATTOKALOELS AUTES TIPAKTLKA SEV VIVOVTAL AVTLANTITES AIO TO AVOPwWTILVO AUT. 

lia AOyous TANPOTHTOG, TAPABETW TOV UTIOADYLOLO TWV OPAALATUWV: Av df Kal OU TA OPAAUATA OTHV 
OVXVOTHTA KAL TA NXOMOPLA AVTLOTOLYWS, TOTE: 

fi =f+t+6fKkap' = ut du. Tpogavos, |df| < 0.5Hz. 


Lu Mu 
Ettions, f = fo: 272 kaif’ = fo: 272, oT0u fy = 440Hz > 


w=72 ope Kaip’ = 72:-log,— => 
fo fo 


ea a of 
Su =p ~H = 72+ loga = = 72: log, (1+—=) 


H teAeutaia ekppaon, otav yn f kuaivetat pEeTagEVY 100Hz Kat 1000Hz, AauBavet - otnv xElpoTEpH 
TLEPITITWON — TLS TIPOAVAMPEPVELOES TIMES. 


LUVTOLY TAPOVOLAGH TOV TPOYPALUATOC 


To Ttp0ypauua ByzPlayer.exe Tpeyet of TEpLBGAAOV Windows J 
XP 1 veotepo, WE EyKaTEOTHUEVO to .NET Framework kat thv ~> 


ypappatooeipa LcdN. ByzPlayer 


O xypnotns, UEow Tou TANKTPOAOYIoOU, EXEL TPOGOBAoN OE OAES 

TLC SUVATOTHTES TOU TIPOYPALLATOS, EVW HEGOW TOU TIOVTLKLOU SEV LTIOPEL VO ETTLAEEEL 
TO wEAOS (a*ov Sev eivat Suvatov Nn Kivnon TOV 

P > ae , " " M Kataotaon necwv 
TOVTLKLOU §=va avtatoKpi8et oTiIGC ypnyopEs 
pEEVOEY <n ueAous). To neaepeno yt oe dOUO Kg © 
SUVATES KATAOTAOELS: ‘OTAV Eval ETLAEYHEVO TO 
CapsLock 7 etvat ttLecuevo to Shift (yowpic emtAeyuevo CapsLock), BploKetat os 


KATAOTAON KEMAAAIWwV. ALAMOPETIKA, BPLOKETAL OE KATAOTAON TIECWV. 


IIPOKELMEVOU Va EKTEAEOTOVV OL SLAMOPOL 


[eliteret | 
pBoyyol, Poptwvetat pia KAiwaKka. H tpoeTttAoyy crow mh 


, ; ; ; Xowyatiuv) B’ 
etvat n Atatovikn A.A’, aAAG O xpNOTNS ETMopEet (Evappdva F 
r r 1 r 1 r XOWUATIU) nd.B’ 
AVA ACA OTLYUN VA ETTLAEEEL OTLOLAST|TIOTE ATLO TLG | Atetovua) Bapéoc 


SLABEOLMES. 


MOoAtc PoptwOEl Lia KAiWAKa, EUMavICOVTAL TA SLAGTHUATA THS OE Lia EVOELA 
OTO AVWTEPO TUNA Tov TAPABVPOU TOU TIPOYPALUATOS. OL YPALWES AVTLOTOLYOUV 
o€ ~pOoOyyous Tio KAILAKOG, EVW OL TEAELES SELYVOUV TLO NXNTLKES ATIOOTAOELS 5UO 
OUVEXOHEVWY MOOyywv: KaBE TEAcia Kat KaBE ypauUNn tooduvapuEel pE SvO 
nxyovoptals, 


O xpNOTHS EXEL THV SUVATOTHTA VA AAAGEEL ~—- Bao 


Thv Baon, oVpovTac TOV PVOBLLLOTH TOU BpioKETaL KE : 440 Hz. 
OTO KEVTPO TIC OBOvNG. o 
0 


‘Evacg 8oyyos tov weAOUC EKTEAEITAL VLA TO 
Xpoviko SidotTnua TOV eElval TTLEGWEVO TO 


AVTLOTOLYO TIAN KTPO TOV TANKTPOAOYLOV, GULPWVA LE TOV TAPAKATW TVAKA: 


ke [20 [Wa [te [Boo] Pe [ a [ ke [20 [ [ie [Bou] re | ar 
a 


psiajatxfei{v}[o]mtm},].isji 


13 Ytnv Bucavtiwyn Movoikn oAa Ta StaoTHWATa EXOUVV APTLO APLOLO NHXOLOPIwv, SnAASTH TOAAATIAAOLO 
Tov 6vo. 


Iapovotws, n ETlAOyN TOV LOOKPATHUATOS VivETAL LE TA LOLA TIANKTPA, EPOOOV TO 
TIPOYPAWWA ElvaL OE KATAOTAGH KEpadAaiwv. AAAG yla THV ETLAOYH TOU 
LOOKPATHUATOS UTIAPXOUVV KAL KOVUTILA TAVW OTHV OBOvN. 


Entdkoyn looxpatAyatoc 


TO EMLAEYHEVO LOOKPATHUA EKTEAELTAL WEXYPL VA ETILAEVEL KATLOLO GAAO. Ettions, avti 
LOOKPATHUATOG, WTOPOUWE va ETLAEEOUWE TO KOUUTIL “M”. TOTE TO LooKPaTHUA 
KLVELTAL OTIWS TO HEAOS. PVGLKA, OAV TIPOETILAOYN LOOKPATHUATOS Eval TO Va UNV 
EKTEAEITAL KABOAOV LOOKPATHUA, TO OTTOLO ETTLAEYVETAL KAL WE TO KOVUTI “---”. 


Kata Tnv EKTEAEON LEAOUG, OTNHV EVOELA HE TA SLAGTHUATA ELPAVICETAL EVA TIPAOLVO 
KUKAGKL, EVOELKTLKO THS BEGEWS TOU 
UEAOUS OTHV KALLAKAa TWV NXOLOPIWV. 
Avadoyws, KaTa THVv EKTEAEON TOU 
LOOKPATHUATOS EUMaAVICETAL EVA KOKKLVO 


KUKAQKL. 


MaAtota, otnv o8Ovn uUTIapYovV EVSELKTLKA TOU POOYYOU KAL THS OVYVOTHTOG 
TOU HEAOUS KAL TOU LOOKPATNHUATOG, EVW O XYPHOTHS wopeEl va pVOptoet ave—aptTntTa 
THV EVTAON TOV UEAOUG KAL TOU LOOKNATNUATOG, GUPOVTAS AVAADYWS TOU PUBLLLOTES. 


Mé)oc looKpaTnya 


- 396 | cbc 


0 Uy 


100 100 


IIpoketwevov evag mOdoyyos tov pEAOUS va 
EkTEAEOTEL HE VEOH N SlEon, TPONYOVHEVWS O Yéaeig - AMoiwoeIC - Atéceic 


YpnotnS TMpétEL va eTiAgset TO OWOTO onpeEto. H 
EVEPYELA TOV ONUELOV AAAOLWOEWS OTOV XxAaPAKTHPA 2 

Loe’ ee ee 
emi Tov oTtolo TiPeTtat (Kat LOvO) yiveTat Pavepr) aTtd 


Thv Ev0ela TWV SLAOTHUATWV, OTIOU TO KUKAAKL TOU 
LEAOUG ELMAVICETAL HETATOTILOLEVO KATA TOV AVAADYO Tpiypayun Tpiypauun 


apiOLo NXOWOptwv. 


lia va toto8etnPet PBopa nH xpoa ETL EvOG POBOyyouv, O yPNHOTNHS TIPETTEL va 
THV ETAsEet akpiBoco PETA THV EKTEAEON TOV yaAPAKTHPA oTOV oTtOio TiDETaL. LE 
TEPIMTWON TOU ETLAEVEL POONA, N EVOEIA TWV SLAGTHUATWV Ba THOTIOTIOLNDEL Kad’ 
OAO THS TO UNKOSG, EVW OE TIEPIMTWON TOV ETILAEYEL ypOa, n EVOELA TPOTIOTIOLEITAL 
TOTILKG. 


Xpoeg 
ria va toTo8etn Gel xpoa, THv ETLAEYOULE LE TO (Snéen. | (urév ] 


QVTLOTOLYO KOUUTIL ATO THV OBOvN. 


Tia va toTo8etnOei POopad StatoviKOU YyEVOUG, ATIAWS TLECOVLE ATIO TO 
TAatoto "PBopes" tov PBOyyo tys PBopas (t1.x. StatoviKH PPopa tov Ta), Evo ya 
va toTo8eTn OE yYowuAaTiKH PBopa B’ nH A.B’ HOU, ETLAEYOUUE TIPWTA TO YEVOS THS 
(Bopas KAL OTHV OVUVEXELA TOV CPBOYyYoO (TLX. xPWLATUKH PBopa PB’ Hxov Tov Ke). 
IIpocg StEevKOAVVON TOV YPTOTNH, Ol OVYVOTEPES POOPES TWV YPWLATLIKWV HXYWV EXOVV 
ETOLLA KOVUTILA OTHV OBOvN!4. 


LE AVTLELAGTOAN LE THV SPAoN TwV vTOAOITIWV PBOPwYV, TN EvapLOVLA PBopa 
QAAOLWVEL TOV XAPAKTHPA OTOV oOTTOLO TIOETAL, OTIOTE TIPETIEL VA ETILAEYVEL TIPLV THV 
EKTEAEON TOU POOYyou. 


@Gopec 


ioe HOw ees 
XpwyatiKec B’ |B | LA. | 
XpwyatiKec ni. B’ re | Evappévic 


To Tpoypapwa dSiaxGEtet Kat SVO ETLMAEOV KOUTA: To KouUTTL “ETTaAVa@opa”, 
TOU ETTAVADEPEL THV TEAEUTALA ETTLAEYHEVN KALLAKA OTHV APXLKN THS LOP~N KAL TO 
kouuTtt “Apxikottoinon”, Tou emavapepet OAES Tic PUOULOELG OTHV APYXLKT, TOUS 
KaTaoTtaon, SnAadH OTwWS Ytav oOTav EEKkivnoe 7 


EPapLoyn, | Enavapops 
TéAoc, to KovuTIL “TAnpo@optes” euqavicet Eva | Apraxonoinon | 


TLAPABUVPO HE TIANPOMPOPLES OXETIKES HE TO TPOYPALUA, | Aanpowopies || — EEodoc 
Evw TO KOUUTIL “EE0d60c” KAEiveL TO TTApaBUPO Kal 


EVEPYOTLOLELTAL OTAV TIATHOEL TO TANKTPO “Escape”. 


Xto apyeto keyboard.pdf tapovolidletat Oo Tivakag TANKTPWV TOU 
TIAN KTPOAOYLOV KALN AVTLOTOLYN AELTOUPYLA TOV TIPOYPALLATOS. 


14 TIDOKELTAL yla Tig PBOPES Tov PB’ HYoV Tov Bou kat Tov Al kal Tov TA.’ HYoU Tov Ia kat Tov AL 
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AVQAUTIkY] TEplypa~y AELtTOUpylac 


O tpoypaupatiouos eéytve oe Visual Basic 2010, wuia yAwooa 
QAVTLKELUEVOOTPAMOVS TIPOYPAULATLOLOV, TN OTLOLA UTOOTNpIEL -—LWETAED AAAWV- 
(OPES KAL TApAywyN nyou!>. TapaKkatw Oa efETAOOVE AETITOLEPWS TOV TPOTIO LE 
TOV OTLOLO EVOWLATWONKE nN BEwWPia THS BuCavtivns Movoikys oto tpoypaywa 
ByzPlayer. 


AmoOnKEVON Kal POptTwon KAlakwv 


XTO TPOYPALWA UTIAPYOVV ATTOONKEVLEVES OL TIEVTE BAOLKOTEPES KALLAKEC 
THs BuUCavtivys LOVOLKNS. 'ETOL, o€ Eva TivaKka SLAGTAGEWV 5x7, ATIOBNKEVOVTAL VLA 
KAGE KAILAKA TA ETITA SLAOTHLATA SLASOXYLKWV PHOyywv LAS OKTABAS, WE Ba&oN THv 
Oewpta ths Budavtivys Movoikne. [ia Tapadsetyua, oTHV TPWTH ypauUN Tov TivaKka 
ATIOONKEVOVTAL TA SLAGTHUATA Tov TAaylov Tetaptou: 12, 10, 8,12, 12,10 kar 8. 


ModAtc E€KLVNOEL TO TIPOYPAULA, Moptwvetat n KAiWaKa Tov TAayiov 
TETAPTOU (TIPOETILAOYN) OE Lia Alota 15 BEoGEWwV, we ENC: 

e Ytv VEon #8, Tov avTloTOLYEl OTA LOPLA TOU POOyyou Ke, ypaqetat 0. 

e Ytmv VEon #9, Tov AVTLOTOLXEL OTA LOPLA TOV AVW Zw (Zw’), ypa@etat 10, 
SHAASH NH ATOOTAON Tov Zw’ aTto Tov Ke. 

e Ytmv VEon #10 ypawetat 18 (=10+8), SnAASH n aTtdotaon Tov Nn’ ato 
tov Ke. Opwotwso Kat otic emoueves BEoEtG (Wo #14 - avw AQ), 
ETIEKTELVOVTAS TA SLAGTNHUATA KATA TO StaTIAacwv / OKTAXOPSO GVOTHUA. 

e Ytmv VEon #7 (AL) ypagetat -12, SnAASY Hn aTOoTAONH Tov Al amo Tov Ke. 
To apvyntiko TpOONLO ToTOVETEiTAL ETtELSN TO VOCS Tov At Etvat 
XAUNAOTEPA AIO TO VWOs TOU Ke. 

e Yrtmv VEon #6 (Ta) ypaqwetat -24 (=-12-12), SnAadH NH attdotaon tov Ta 
amo tov Ke. Ovolws Kal OTL TPONYOULEVES BEES (Ws #0 - KATW Al). 


Me Tov t6Lo AKPLBWS TPOTIO POPTWVETAL KaL KABE GAAN KAiLAKA, OTAV AUTO 
CnmOet amo tov xypynotn. H Atota otnv oTOla POPTWVOVTAL TA NXOLOPLA TWV 
POdyyWv OVOLLACETAL KTPEXOVOA KAILAKA»!6, 


ExtéAeon PEAOUG KAL LOOKPATHUATOG 


Ac UTOBEGOUHE OTL TLECETAL EVA TIAN KTPO TOV AVTLOTOLYEL OE KATIOLO POOYyYo. 
Tote SivETAL UNVUEA OTL TATHONKE TO TIANKTPO TOV AVTLOTOLXEL OTHV DEON #n TNS 
«KTPEXOUGAS KALLAKOSG», KAL UTIOAOYICETAL TN TIPOG EKTEAEON OULXVOTHTA f, WE BAON THY 


15 H TAapaywyn NXov ETMLTVYYAVETAL YAH OTO apxeto Microsoft.DirectX.DirectSound.dll, Tou TEpLExEt 
OUVANTIOELC OXETIKES HE ETIECENVAOLA NXOV. 
16 TOV KWSLKA TOU TIPOYPAULATOS TLOAVOV VA YPNOLLOTLOLOVVTAL SLAPOPETIKA OVOLATA HETABANTOV. 


Se Chits 


tun MR(n) ts BEoEws #n THS «TPEXOVONS KAILAKOS»: 
f = 440 - 2MR™ 


XINV OVVEXELA KAL HEXPL va aqebet EAEVBEPO TO TIANKTPO OTEAVETAL OTHV 
KapTa HXov pla akoAovOla SEtyHaTWV (KULATOLOPEON), yla TA OTLOLA NH TIN TOU 
i-OoTOU Setywatos Sivetat ato Tov TUTTO!” 


yi) = 100-sin(2-m-f- 
oTtou SRATE Elvat yn ovyvotynta dSetywatoAnwWiac. 


l 
aan) 


Me avaAoyo TpoTto EKTEAEITAL KAL TO LOOKPATHUA, HE THY Sta~opa OTL H 
ETLAOYT] TOU YIVETAL ELTE UEOW TIANKTPOAOYLOV, ELITE HEOW TTATHUATOS KOUVUTILOU OTO 
Tapasvupo THs Emapyoyys. Ettons, TO loOKPATHUA TAVEL Va EKTEAEITAL WE THV 
ETAOyN AAAOV tooKpatypatos. H emidoyn «xwpis tooKpatTnLa» StAaKOTITEL TO 
LOOKPATHUG, EVW N ETILAOYN «KLEAOS» ETLAVAAAUBAVEL WS LOOKPATNHUA TO EKTEAOULEVO 
LLEAOC. 


Tua THV TavTOXPOVN EKTEAEON LEAOUSG KAL LOOKPATNHWATOS EPAPLOCETAL N 
QPXT] THS ETTAAANALAS, SNAAST N KVUATOLOPEYN Tov OTEAVETAL OTHV KAPTA YOU 
QTOTEAEL TO AAyEBPLKO ABPOLOLA (UTIEPBEON) TWV KULATOLOPMwWV TOV HEAOUS KAL 
TOU LOOKpaTHUatos.!8 


Yodo — Yuédaovc + Viookpatiatoc 
Adhayn BAOEWS KA EVTACEWC 


IIptv vmoAoyto8el N OvXVOTHTA Tov MPOOyyou, TPOKELLEVOV va EKTEAEODEL, 

OTA NXOMOPLA TOV TIPOOTLBETAL NH TLULN THS WETABANTI¢< pitch: 
f = 440- QMR(n)+pitch 

XE AUTYV THV LHETABANTH Elval ATOONHKEVLEVY N HETATOTILON THS BAGEWS ATO THV 
apxiKn Katdotaon!?. H tin tHs pEetaBAntys pitch aAAdEL EiTE YWEOW TOU 
TIAN KTPOAOYLOV, ELTE GUPOVTAS TOV PUBLLLOTH, OTIOTE av, yLa TTaApadetyua, AaBeEt TUN 
-36, Ka8e Odyyocs Ba ExtTEAEiTAL YaAUNAWUEVOS KATA TPELG TOVOUS (3x12=36 
nxovoptia). H Baon uttopet va TPCGAPLOOOE! ws Kat Ula OKTABA (72 NYOLOPLA) TaV 
1) KATW ATO THV TIPOETILAOYN. 


17 OL TUTOL TOV avaypagovtat SEV Elvat OL TEALKOL O TEALKOG TUTIOS THS KULATOLOPEMNS TOU 
OTEAVETAL OTHV KAPTA HxXoU Ba avaypawel LOAIS OAOKANPWOHEL NH TAPOVOLAON TOV TPOTIOV E—~AYWYN|S 
TOU. 

18 H ovvynxnon UEAOUS KQL LOOKPATYUWATOS HE TApaATIAnOLES OVXVOTHTES OSNYEL Of AKOVOLA 
SLAKPOTHUATOS, SHAASN OE HXO EVSLALEONS OVXVOTHTOS Tov «avaBooBNVED». 

19 Oc TIPOETLAOYN, APXUKa NH WETABANTH pitch Exet tTiun 0, oTOTE Kat o POOyyos Ke ExtEAEitat ota 
440Hz, otav Sev Eivat aAAAOLWHEVOS. 


Se 


IHapovotws puvOuifetat amo tov xypnotn SExwplota n EvTAONH WEAOUS KAL 
LOOKPATHUATOS. ATOSEKTES TILES THS EVTAGEWS Etvat aTtO 0 Ewes 100. ’EtoL, Kata THV 
EKTEAEON TNS LEAWSLAG, N AVTLOTOLXN KULATOLOPON EVLOXVETAL KATA TAPAYOVTA too 
LE THV ETLLAEY EVN TLUN: 


Yodo = vol, "Vue + VOL coxp " ViooKxp 
LnUElta AAAOLWOEWS 


Eav etttaeyel Eva onpEeio AAAOLWOEWS TIDLV ATO Eva MOHOyyo UEAOUG, LULA 
WETABANTH LE Ovou all Oa AdBet avadAoyn TiN. Tia tapadetyua, av ettrAeyel aan 
V@EOoN, ExovE all=-2, evw av emttveyel Siypauun Sleon, Exouue all=+6. ‘Eto. o 
UTIOAOYLOLOS THS GUXVOTHTOS Tov MOdyyou TOV LEAOUS TPOTIOTIOLEITAL, WOTE Va 
OUUTIEPUGBEL THV AAAOLWON: 

i — AAQ - QMR(n)+pitch+all 
AxodAov0ws n TiN THs all Emavepxetat oTHV TpoETAOyy all=0, a~ov Ta onuEia 
AAAOLWOEWS SPOVV LOVO OTOV YAPAKTNPA OTOV OTLOLO TLIBEVTAL. 


XE AUTO TO ONLELO OAOKANPWONKE H EEAyWYN TOV TUTTO TS KULATOLOPYENS: 
AV OL Nyér KQAL Nicoxp O APLBUOS TOU MOHOyyou TOV HEAOUS KAL TOV LOOKPATIUATOS 
AVTLOTOLxWS Kat MR(.) n Alota «TPEXOVOA KAILAKO», OL CUXYVOTNTES KAL OL ETILLEPOUG 
KULATOLOPMES SivOVTAL ATIO TOUS TUTIOUG 
Fuca = 440- OMR(nyea)+pitch+all 


hicoxp = 440 : QMR(Nucoxp)tpitch 


l 
Vuea) = 100: sin (2 "7U " Tusa R aE) 


ViooKp (i) = 100 «sin (2 "TU * ficoxp aa 
OTLOTE O TUTLOS ELVAL O ENC: 
Voaixo OU) = VOL ye, Vea) el VOL goxp ‘ Vicoxp U) 
LE TEPIMTWON TOV SEV EKTEAOVVTAL TAUTOYPOVA LEAOG KAL LOOKPATH UA, O TEAEVUTALOS 
TUTLOS SLAPOPOTIOLEITAL AVAAGYWS: 
Movo HEAOS: Yoaxs (i) = VOl ye, Vuea) 
M6vo toOKPATHUA: Yorn) = VOL coxp "Vicoxp (i) 


Iookpatnywa MEA: Yoauns(i) = (volye, af VOlisaics) " Yea i) 
PO0pES Kal XPOEC 


Ot PBOpPEs, LE EEaiDEON THv Evapnovia PBopPA, AAAGCovV Ta StAGTHUATA OANS 
TNS KAIWAKOG, KPATWVTAS OTABEPO TOV PBOyyo oToOVv oTOlo TEONKE N POOPA. LE AUTO 
TO OKETITLKO OTHPLXONKE TN StaditKaola E~apLOyNS Lias PBOPAS GE DUYKEKPLUEVO 


By kee 


pw8oyyo tov wEéAoUG, Sladitkacia TOU yivETaL CAMHS LWEOW TOV aAKOAOVBOU 
TIAPASELYUATOS. 


Ac vTOo8EOOULE OTL O TEAEUTALOS POOYyyos WEAOUS Tou EKTEAEGONKE NTav o AL 
Tov SLATOVLKOU yEvous. TOTE 0 Al Htav o€ VWos -12 NYOLOPIwWV, APOV To SiaoTH UA 
At-Ke ty Statovikns KAILaKOS TOU TIAAYLOU TETAPTOV TNXOV Elvat LEiGwv TOVOS. Edv 
otov PPoyyo At toToBETHOVEl NH OKANPH XYPwWUATLKYH PBopa Tov Ila, TOTE TO yEVOG TOU 
NXOV yivetat oKANPO xpwWUATLKO Kat O POOyyos Al TAEOV KaTEXEL THV BEON TOU 
p8oyyovu Ila tns KAiwaKos Tov TAayiov Sevutepov nyov. H KAiwaKka tov TAaylov 
SEUTEPOV NXOV EXEL THV ENS AKOAOVOIA SLAGTHUATWV, FEKIVOVTAS ato TOV Ila: 6, 20, 
4,12, 6, 20, 4. 


®8oyyoc Nn Ia Bou Ta Au Ke ZO)’ Ny’ 
TtA. A’ 
u 


TA. B’ 


WETATOTL. 
TA. B’ 


J 


u 


H O€0n tov At Kpateitat ota8epn, -12. AAAG to StaotHa Al-Ke eivar 
OVOLAOTLKA TO StaoTH WA Ila-Bov tou TAaylou Seutepou, SnAaSY 6 nrxowopta. Apa To 
vWos tou Ke etvat twpa -12+6=-6. Opoiws, to Ke-Zw’ eivat ovotaotika to Bov-l'a 
tov TAayiov devteépou, SnAady 20 nxovwoptia. Luvettwso TO VEO Vos Tov Zw’ Elvat 
Twa -64+20=14. Avtiotolyws, To VWos Tov Ia yivetat -12-4=-16, a@ov eivat too YE 
TO VWos Tov AL, YaAUNAWUEVO Kata Eva StaoTtH UWA Nn-a tov tAaytiov Sevtepov. 


AvTO TOU TEALKA OVUBALVEL ElVAL OTL UETATOTIIZETAL N KAiWAKAa TOU TIACYyLOU 
A€UTEPOV TPELC BEGELG TIAPATIAVW KQAL OTL OTHV OVVEXELA TA SLAOTHUATA 
eTavadauBavovtat KaTa To dtaTaowyv / oKTaxopdSO oVOTHWA. H véa KAiWaKa 
ATOONKEVETAL OTHV KTPEXOVOA KALLAKO». 


H evappovia pOopa EXEL EvTEAWS SLADOPETLKH SPAon - TO LOVO TOV KAVEL 
ELVAL VA XAUNAWVEL KATA SVO HYOLOPLA LOViLwS TOV POOYyYO OTOV OTIOLO TIBETAL KAL 
uOvO. ETIOMEVWS, TIPETIEL O XPNOTNHS va eTtlAeEEt THV Evapwovia Popa TIplv TOV 
~OOoyyo. LXTNV OVVEXELA, OTAV ETILAEXBEL O PAOyyos oTOV oTOLO TIBETAL NH POOPA, TO 
UWOS TOU YAUNAWVETAL KATA SVO LOPLA, ATIOONKEVETAL OTHV «TPEXOVGA KAILAKA» 
KQL EKTEAEITAL O POOYYOS OTO VEO UWOS. 


H EvEPYELA TWV XPOWV TIAPOVOLACEL OPLOWEVES OLOLOTNTES WE THV EVEPYELA 
Twv PVopwv: StatypEet oTABEPO Tov POHOyyo oTO oOTTOLO TIBETAL NH YPOA Kat AAAOLWVEL 


2 {Ae 


ULOViLWS TOUS yEeltoviKOUS @Ooyyous. AAAG n Baou) Sta~popa eivat ott SEv 
ETN pEaCEL OAN THV KAIWAKA, KAL KATA OVVETIELA N EPAPWOyN plas ypoas Eivat 
EVKOAOTEPH AAYOPLOULKa. 


Aqov etttAeyet 0 POOyyos Tov LEAOUG OTOV oTTOLO TIDETAL N XYPO, ETLAEVETAL 
KQaL H xpoa. Tote, avdAoya LE THV xpOa, AAAOLWVOVTAL TA SLAGTHWATA TOU Eivat 
ATIOONKEVLEVa OTHV «TPEXOVOK KAiLaKa». Tia Tapadetyua, EoTW OTL TIBETAL CUYOC 
otov At. O ypnotns EmlAEVEL THv EKTEAEON TOU AL OTO HEADS KAL EV OUVEXELA ETTLAEVEL 
tov Cuyo2°, Tote to Tpdoypanpa Ba StaLopPwWoet TO VWOS tov Ta Tov eivat 
ATIOONKEVLEVO OTHV KTPEXOVOA KAILAKA» OTA TEGOEPA NXOLOPLA KATW ATLO TO VOCS 
tou AL, To VWos Tov Bov ota SEKaEEL NYOLMOPLA KATW ATIO TO VEO VWOS Tov Ia Kal To 
vWos tou Ila ota TEGOEPA NYOLOPLA KATW ATO TO VEO VOCS TOU Bov, agrvovtac 
TOUS UTLOAOITIOUS POBOyyoUS avaAAOiwTous. 


20 YTtevOuuiGoupe Thv Spaon tov Cvyov: tiPetat otov At kat CyntEt tous I'a Kat Ia ev StEoEt, Tov 6€ Bou 
(UOLKO. ETOLEVWS, TA SLADOTHUATA THS KALLAKOS SLALOPPWVOVTAL WS EEC: 
Ia-Bovu 4, Bov-l'a 16, Ta-At 20, SnAady o Fa EAketat ato tov At kat o Ia €AKetat ato Tov Bou. 
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EmtAoyoc 


AEV LOXUPICOUAOTE OTL TO TIPOYPALUA ElVAL EVKOAO OTHV xpPr/ON, LOLALTEPWS 
EaV O XPNOTNS Sev EXEL EFOLKELWOHEL LE THV E~apLOYN. AAAG BDEwWPOUUE TIWS SUGKOAA 
Oa LMOPOVOE VA YIVEL TEPLOGOTEPO EVXPNHOTO, KABWS NH BuCavtivn Movoikn EXEL 
LLOVASLKO TTAOUTO, WS TIPOS TA SLAGTHUATA — Kat Oxt LOVO. Ilavtwe, Exel KaTABANBVEL 
ONLAVTLKN TIPOOTIAVELA TIDOKELMEVOU OL OUVTOLEVOELG TOU TIANKTPOAOYiOV va 
ovvd6eovtat AOYLKA HE THV EVEPYELA TOU ETtITEAOUV2!, KAaBwWS KAL Va ElVaL OE 
KATAAANAES BEGELS, WOTE va SLEUKOAVVOUV TOV xpTOTNZ22. OL GUVTOLEVOELS TOU 
TIANKTPOAOYLOV TIAPOVOLACOVTAL OPYAVWHEVA OTOV TivaKa TIANKTPOAOYiOU TOU 
TIponynOnke. ‘ETO. ETELTA ATLO Alyn EEAoOKNON, KABLOTATAL EPLKTY N EKTEAEON LLKPNS 
LEAWSLAS WEOW TOU TIPOYPALLATOS EKTEAEON HE OKOTIO THY AW AKOVOLATOS TWV 
OWOTWV SLAGTHUATWV KAL LOVOV. 


EATIGOUUE KAL TLOTEVOULE OTL TO TIPOYPaLUa ByzPlayer 8a BonOroet otnv 
EkLaBnoN THS BuCavtiwvns Movoikis doous WabntEs TO YPNOLLOTIOLNOOVV. Oa Tous 
BonOnoet SNHAASH, oTnv opOy attddoon TWV SLAGTHUATWV KAL OTHV KATAVONON TOU 
TPOTLOU LE TOV OTTOLO EVEPYOUV TA ONLASOMWVA TIOV AAAOLWVOVUV TO HEAOS. 


Ye KAGE TEPIMTWON, EAV TUXOV TIAPOVOLAGHEL KATIOLO TIPOBANLA KATA THV 
EKTEAEON TNS EMapLOYS (TLY. AV TO TPOYPALUA KOAANOEL T AV ELMAVIGCEL UNVULL 
O~aAuatos), Unv  SloTaoETE VA  ETIKOLVWVYNOETE oTHV  SdlEvVOUVON 


const.r@hotmail.com, yta va dtattiotw8Eel Nn UTapsn Tov TpoBANWATOS KaL va 
d5iopOwOet. 


AO=A TQ. MEQ TIANTON ENEKEN 


21 Oo TAPASELYLA AVAMEPOVLE THV PVOLLLON THS EVTADEWS TOV HEAOUS KAL TOU LOOKPATNHUATOS LE TA 
TIAN KTP “=+” Kat “-_”. 
22 XAPQAKTNPLOTLKO TIAPASELyUa Elval N ETLAOYYH TWV TIANKTPWV TOV EKTEAOVV ~POOYYOUS Kal N 


AaVAAOYN ETAOYN TWV TIANKTPWV TOU BETOUVV POONA OvYKEKPLLEVOU POBOYYOUV. 


